Effect of BIBF 1120 on reversal of ABCB1-mediated multidrug resistance.
The overexpression of ATP-binding cassette (ABC) transporters is one of the main causes of multi-drug resistance (MDR) which represents a major obstacle to the success of cancer chemotherapy. In this study, we examined the effect of BIBF 1120, an inhibitor of vascular endothelial growth factor receptors (VEGFRs), platelet-derived growth factor receptors (PDGFRs) and fibroblast growth factor receptors (FGFRs) tyrosine kinases, on the reversal of multidrug resistance in vitro. The doxorubicin and rhodamine 123 retention assay was performed by flowcytometry. Western blot were employed to identify ABCB1 expression level and the effect of BIBF 1120 on the blockade of Akt and ERK1/2 phosphorylation. The expression of mdr1 mRNA was determined by RT-PCR analysis. The ATPase activity of ABCB1 was investigated using Pgp-Glo™ assay systems. BIBF 1120 significantly enhanced the cytotoxicity of doxorubicin and paclitaxel and increased the accumulation of ABCB1 substrates in ABCB1-overexpressing cancer cells, whereas it had no effect on the parental cells. On the other hand, BIBF 1120 did not alter the cytotoxicity of non-ABCB1 substrates and was unable to reverse ABCC1 or ABCG2-mediated MDR. Furthermore, BIBF 1120 inhibited the ATPase activity of ABCB1 in a concentration-dependent manner. However, no detectable alteration on the expression level of mdr1 mRNA or ABCB1 protein was identified in ABCB1-overexpressing cancer cells by different treatments of BIBF 1120. Interestly, total and phosphorylated forms of AKT and ERK1/2 were not inhibited by BIBF 1120 at the reversal concentrations. Our results suggest that BIBF 1120 is capable of overcoming ABCB1-mediated drug resistance by inhibiting ABCB1 function, which may have clinical significance for BIBF 1120 combinational treatment of certain resistant cancers.